
Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 13.4 84 2 10.478* 0.05 0.002
Sky 140 84 13.4 84 2 3.616* 0.05 -.050*

Terrain 10 84 13.4 84 2 4.920* 0.05 .053*
Terrain 140 84 13.4 84 2 1.209 0.05 0.032

Crit Plume Crit Plume
Sky 10 60 12.2 109 2 10.933* 0.05 0.002
Sky 140 60 12.2 109 2 3.759* 0.05 -.053*

Terrain 10 1 1 168 2 8.520* 0.05 .102*
Terrain 140 1 1 168 2 2.334* 0.05 .099*

Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 7 84 2.74 9.376* 0.05 0.031
Sky 140 84 7 84 2 3.499* 0.05 -.052*

Terrain 10 84 7 84 2 11.186* 0.05 .096*
Terrain 140 84 7 84 2 1.813 0.05 0.048

Crit Plume Crit Plume
Sky 10 150 10.9 19 2 16.809* 0.05 0.016
Sky 140 150 10.9 19 2 5.298* 0.05 -.104*

Terrain 10 2 1 167 2 22.844* 0.05 .280*
Terrain 140 2 1 167 2 5.929* 0.05 .251*

Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 34 84 2 3.411* 0.05 0.001
Sky 140 84 34 84 2 1.075 0.05 -0.02

Terrain 10 84 34 84 2 0.746 0.05 0.011
Terrain 140 84 34 84 2 0.195 0.05 0.008

Crit Plume Crit Plume
Sky 10 75 32.9 94 2 3.445* 0.05 0.001
Sky 140 75 32.9 94 2 1.086 0.05 -0.02

Terrain 10 55 30.4 114 2 0.872 0.05 0.013
Terrain 140 55 30.4 114 2 0.235 0.05 0.01

Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 9.2 84 2.39 10.364* 0.05 0.016
Sky 140 84 9.2 84 2 3.726* 0.05 -.052*

Terrain 10 84 9.2 84 2 7.904* 0.05 .076*
Terrain 140 84 9.2 84 2 1.503 0.05 0.041

Crit Plume Crit Plume
Sky 10 140 12.3 29 2 15.174* 0.05 0.003
Sky 140 140 12.3 29 2 4.995* 0.05 -.084*

Inside Class I Area

Outside Class I Area

Inside Class I Area

Outside Class I Area

Upper Mississippi Conservation Area
Delta E Contrast

Inside Class I Area

Outside Class I Area

Mark Twain Lake and State Park
Delta E Contrast

Inside Class I Area

Outside Class I Area

Mark Twain Boyhood Home
Delta E Contrast

Table 1 Continental Cement-Level 1 VISCREEN Analysis
Hannibal Municipal Airport

Delta E Contrast



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 18389.32 7.44 0.49086758 0.10273973 0 0.33105023 0.49086758 0.49086758 0.10273973 0.10273973 0 0 0.33105023 0.33105023
F,2 36778.63 2.48 0.19406393 0.0456621 0 0.2283105 0.19406393 0.68493151 0.0456621 0.14840183 0 0 0.2283105 0.55936073
E,1 47804.69 7.44 0.0456621 0.01141553 0 0.07990868 0.0456621 0.73059361 0.01141553 0.15981735 0 0 0.07990868 0.63926941
F,3 55167.95 1.49 0.37671233 0.0456621 0 0.38812785 0.37671233 1.10730594 0.0456621 0.20547945 0 0 0.38812785 1.02739726
E,2 95609.38 2.48 0.0456621 0.02283105 0.01141553 0.05707763 0.0456621 1.15296804 0.02283105 0.2283105 0.01141553 0.01141553 0.05707763 1.08447489
D,1 112116.47 7.44 0.05707763 0.06849315 0.06849315 0.03424658 0.05707763 1.21004566 0.06849315 0.29680365 0.06849315 0.07990868 0.03424658 1.11872146
E,3 143414.07 1.49 0.26255708 0.0913242 0.02283105 0.29680365 0.26255708 1.47260274 0.0913242 0.38812785 0.02283105 0.10273973 0.29680365 1.41552511
E,4 191218.77 1.06 0.2283105 0.06849315 0.01141553 0.29680365 0.2283105 1.70091324 0.06849315 0.456621 0.01141553 0.11415525 0.29680365 1.71232877
E,5 239023.46 0.83 0.15981735 0.03424658 0.01141553 0.06849315 0.15981735 1.86073059 0.03424658 0.49086758 0.01141553 0.12557078 0.06849315 1.78082192
D,2 224232.93 2.48 0.01141553 0.05707763 0.0456621 0.0456621 0.01141553 1.87214612 0.05707763 0.54794521 0.0456621 0.17123288 0.0456621 1.82648402
D,3 336349.40 1.49 0.12557078 0.29680365 0.14840183 0.1369863 0.12557078 1.99771689 0.29680365 0.84474886 0.14840183 0.3196347 0.1369863 1.96347032
D,4 448465.86 1.06 0.1369863 0.28538813 0.34246575 0.21689498 0.1369863 2.1347032 0.28538813 1.13013699 0.34246575 0.66210046 0.21689498 2.1803653
D,5 560582.33 0.83 0.37671233 0.4109589 0.28538813 0.34246575 0.37671233 2.51141553 0.4109589 1.54109589 0.28538813 0.94748858 0.34246575 2.52283105
D,6 672698.79 0.68 0.37671233 0.47945205 0.3652968 0.3652968 0.37671233 2.88812785 0.47945205 2.02054795 0.3652968 1.31278539 0.3652968 2.88812785
D,7 784815.26 0.57 0.37671233 0.49086758 0.37671233 0.28538813 0.37671233 3.26484018 0.49086758 2.51141553 0.37671233 1.68949772 0.28538813 3.17351598
D,8 896931.72 0.50 0.38812785 0.42237443 0.4109589 0.35388128 0.38812785 3.65296804 0.42237443 2.93378995 0.4109589 2.10045662 0.35388128 3.52739726

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 18389.32 7.44 0.33105023 0.11415525 0 0.20547945 0.33105023 0.33105023 0.11415525 0.11415525 0 0 0.20547945 0.20547945
F,2 36778.63 2.48 0.77625571 0.11415525 0 0.4109589 0.77625571 1.10730594 0.11415525 0.2283105 0 0 0.4109589 0.61643836
E,1 47804.69 7.44 0.01141553 0.05707763 0 0.03424658 0.01141553 1.11872146 0.05707763 0.28538813 0 0 0.03424658 0.65068493
F,3 55167.95 1.49 0.59360731 0.0913242 0 0.52511416 0.59360731 1.71232877 0.0913242 0.37671233 0 0 0.52511416 1.17579909
E,2 95609.38 2.48 0.01141553 0.06849315 0.01141553 0.0913242 0.01141553 1.72374429 0.06849315 0.44520548 0.01141553 0.01141553 0.0913242 1.26712329
D,1 112116.47 7.44 0 0 0 0.0456621 0 1.72374429 0 0.44520548 0 0.01141553 0.0456621 1.31278539
E,3 143414.07 1.49 0.20547945 0.11415525 0.01141553 0.34246575 0.20547945 1.92922374 0.11415525 0.55936073 0.01141553 0.02283105 0.34246575 1.65525114
E,4 191218.77 1.06 0.17123288 0.10273973 0.01141553 0.2739726 0.17123288 2.10045662 0.10273973 0.66210046 0.01141553 0.03424658 0.2739726 1.92922374
E,5 239023.46 0.83 0.0913242 0.0456621 0 0.10273973 0.0913242 2.19178082 0.0456621 0.70776256 0 0.03424658 0.10273973 2.03196347
D,2 224232.93 2.48 0 0.0913242 0.01141553 0.02283105 0 2.19178082 0.0913242 0.79908676 0.01141553 0.0456621 0.02283105 2.05479452
D,3 336349.40 1.49 0.11415525 0.25114155 0.17123288 0.15981735 0.11415525 2.30593607 0.25114155 1.05022831 0.17123288 0.21689498 0.15981735 2.21461187
D,4 448465.86 1.06 0.1369863 0.35388128 0.19406393 0.11415525 0.1369863 2.44292237 0.35388128 1.40410959 0.19406393 0.4109589 0.11415525 2.32876712
D,5 560582.33 0.83 0.2739726 0.34246575 0.2739726 0.2283105 0.2739726 2.71689498 0.34246575 1.74657534 0.2739726 0.68493151 0.2283105 2.55707763
D,6 672698.79 0.68 0.35388128 0.51369863 0.58219178 0.30821918 0.35388128 3.07077626 0.51369863 2.26027397 0.58219178 1.26712329 0.30821918 2.8652968
D,7 784815.26 0.57 0.12557078 0.456621 0.44520548 0.2739726 0.12557078 3.19634703 0.456621 2.71689498 0.44520548 1.71232877 0.2739726 3.13926941
D,8 896931.72 0.50 0.12557078 0.25114155 0.456621 0.17123288 0.12557078 3.32191781 0.25114155 2.96803653 0.456621 2.16894977 0.17123288 3.31050228

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 18389.32 7.44 0.35388128 0.06849315 0 0.3652968 0.35388128 0.35388128 0.06849315 0.06849315 0 0 0.3652968 0.3652968
F,2 36778.63 2.48 0.43378995 0.06849315 0 0.21689498 0.43378995 0.78767123 0.06849315 0.1369863 0 0 0.21689498 0.58219178
E,1 47804.69 7.44 0.05707763 0.03424658 0.01141553 0.06849315 0.05707763 0.84474886 0.03424658 0.17123288 0.01141553 0.01141553 0.06849315 0.65068493
F,3 55167.95 1.49 0.39954338 0.0913242 0 0.14840183 0.39954338 1.24429224 0.0913242 0.26255708 0 0.01141553 0.14840183 0.79908676
E,2 95609.38 2.48 0.0456621 0.05707763 0.01141553 0.01141553 0.0456621 1.28995434 0.05707763 0.3196347 0.01141553 0.02283105 0.01141553 0.81050228
D,1 112116.47 7.44 0.03424658 0.07990868 0.01141553 0 0.03424658 1.32420091 0.07990868 0.39954338 0.01141553 0.03424658 0 0.81050228
E,3 143414.07 1.49 0.47945205 0.1369863 0.01141553 0.3652968 0.47945205 1.80365297 0.1369863 0.53652968 0.01141553 0.0456621 0.3652968 1.17579909
E,4 191218.77 1.06 0.1826484 0.07990868 0.01141553 0.1369863 0.1826484 1.98630137 0.07990868 0.61643836 0.01141553 0.05707763 0.1369863 1.31278539
E,5 239023.46 0.83 0.07990868 0.02283105 0.02283105 0.12557078 0.07990868 2.06621005 0.02283105 0.63926941 0.02283105 0.07990868 0.12557078 1.43835616
D,2 224232.93 2.48 0.0456621 0.11415525 0.02283105 0.06849315 0.0456621 2.11187215 0.11415525 0.75342466 0.02283105 0.10273973 0.06849315 1.50684932
D,3 336349.40 1.49 0.11415525 0.21689498 0.15981735 0.19406393 0.11415525 2.2260274 0.21689498 0.97031963 0.15981735 0.26255708 0.19406393 1.70091324
D,4 448465.86 1.06 0.21689498 0.23972603 0.23972603 0.3196347 0.21689498 2.44292237 0.23972603 1.21004566 0.23972603 0.50228311 0.3196347 2.02054795
D,5 560582.33 0.83 0.37671233 0.4109589 0.38812785 0.25114155 0.37671233 2.8196347 0.4109589 1.62100457 0.38812785 0.89041096 0.25114155 2.2716895
D,6 672698.79 0.68 0.2739726 0.37671233 0.49086758 0.25114155 0.2739726 3.09360731 0.37671233 1.99771689 0.49086758 1.38127854 0.25114155 2.52283105
D,7 784815.26 0.57 0.2283105 0.29680365 0.37671233 0.3196347 0.2283105 3.32191781 0.29680365 2.29452055 0.37671233 1.75799087 0.3196347 2.84246575
D,8 896931.72 0.50 0.11415525 0.25114155 0.42237443 0.12557078 0.11415525 3.43607306 0.25114155 2.5456621 0.42237443 2.1803653 0.12557078 2.96803653

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2003 -Hannibal Municipal Airport

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2002 -Hannibal Municipal Airport
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2001 -Hannibal Municipal Airport
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Table 2 Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2000 -Hannibal Municipal Airport
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 18389.32 7.44 0.52511416 0.06849315 0 0.25114155 0.52511416 0.52511416 0.06849315 0.06849315 0 0 0.25114155 0.25114155
F,2 36778.63 2.48 0.2739726 0.01141553 0 0.21689498 0.2739726 0.79908676 0.01141553 0.07990868 0 0 0.21689498 0.46803653
E,1 47804.69 7.44 0.0456621 0.07990868 0 0.06849315 0.0456621 0.84474886 0.07990868 0.15981735 0 0 0.06849315 0.53652968
F,3 55167.95 1.49 0.28538813 0.06849315 0 0.19406393 0.28538813 1.13013699 0.06849315 0.2283105 0 0 0.19406393 0.73059361
E,2 95609.38 2.48 0.03424658 0.01141553 0.01141553 0.06849315 0.03424658 1.16438356 0.01141553 0.23972603 0.01141553 0.01141553 0.06849315 0.79908676
D,1 112116.47 7.44 0.01141553 0.03424658 0.0456621 0.0456621 0.01141553 1.17579909 0.03424658 0.2739726 0.0456621 0.05707763 0.0456621 0.84474886
E,3 143414.07 1.49 0.29680365 0.1369863 0.01141553 0.34246575 0.29680365 1.47260274 0.1369863 0.4109589 0.01141553 0.06849315 0.34246575 1.18721461
E,4 191218.77 1.06 0.39954338 0.06849315 0.03424658 0.29680365 0.39954338 1.87214612 0.06849315 0.47945205 0.03424658 0.10273973 0.29680365 1.48401826
E,5 239023.46 0.83 0.29680365 0.06849315 0.01141553 0.29680365 0.29680365 2.16894977 0.06849315 0.54794521 0.01141553 0.11415525 0.29680365 1.78082192
D,2 224232.93 2.48 0.0913242 0.0913242 0.01141553 0.0456621 0.0913242 2.26027397 0.0913242 0.63926941 0.01141553 0.12557078 0.0456621 1.82648402
D,3 336349.40 1.49 0.07990868 0.3652968 0.07990868 0.20547945 0.07990868 2.34018265 0.3652968 1.00456621 0.07990868 0.20547945 0.20547945 2.03196347
D,4 448465.86 1.06 0.2283105 0.34246575 0.23972603 0.35388128 0.2283105 2.56849315 0.34246575 1.34703196 0.23972603 0.44520548 0.35388128 2.38584475
D,5 560582.33 0.83 0.33105023 0.3652968 0.39954338 0.43378995 0.33105023 2.89954338 0.3652968 1.71232877 0.39954338 0.84474886 0.43378995 2.8196347
D,6 672698.79 0.68 0.3652968 0.4109589 0.63926941 0.28538813 0.3652968 3.26484018 0.4109589 2.12328767 0.63926941 1.48401826 0.28538813 3.10502283
D,7 784815.26 0.57 0.44520548 0.456621 0.52511416 0.4109589 0.44520548 3.71004566 0.456621 2.57990868 0.52511416 2.00913242 0.4109589 3.51598174
D,8 896931.72 0.50 0.25114155 0.52511416 0.77625571 0.15981735 0.25114155 3.96118721 0.52511416 3.10502283 0.77625571 2.78538813 0.15981735 3.67579909

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 18389.32 7.44 0.50228311 0.03424658 0 0.30821918 0.50228311 0.50228311 0.03424658 0.03424658 0 0 0.30821918 0.30821918
F,2 36778.63 2.48 0.28538813 0.02283105 0 0.19406393 0.28538813 0.78767123 0.02283105 0.05707763 0 0 0.19406393 0.50228311
E,1 47804.69 7.44 0.03424658 0.05707763 0 0.02283105 0.03424658 0.82191781 0.05707763 0.11415525 0 0 0.02283105 0.52511416
F,3 55167.95 1.49 0.26255708 0.06849315 0 0.23972603 0.26255708 1.08447489 0.06849315 0.1826484 0 0 0.23972603 0.76484018
E,2 95609.38 2.48 0.0456621 0.05707763 0.02283105 0.03424658 0.0456621 1.13013699 0.05707763 0.23972603 0.02283105 0.02283105 0.03424658 0.79908676
D,1 112116.47 7.44 0.06849315 0.0456621 0.0456621 0.0456621 0.06849315 1.19863014 0.0456621 0.28538813 0.0456621 0.06849315 0.0456621 0.84474886
E,3 143414.07 1.49 0.2739726 0.0913242 0.01141553 0.2739726 0.2739726 1.47260274 0.0913242 0.37671233 0.01141553 0.07990868 0.2739726 1.11872146
E,4 191218.77 1.06 0.19406393 0.0913242 0.01141553 0.28538813 0.19406393 1.66666667 0.0913242 0.46803653 0.01141553 0.0913242 0.28538813 1.40410959
E,5 239023.46 0.83 0.1826484 0.02283105 0.01141553 0.23972603 0.1826484 1.84931507 0.02283105 0.49086758 0.01141553 0.10273973 0.23972603 1.64383562
D,2 224232.93 2.48 0.10273973 0.03424658 0 0.11415525 0.10273973 1.95205479 0.03424658 0.52511416 0 0.10273973 0.11415525 1.75799087
D,3 336349.40 1.49 0.17123288 0.26255708 0.15981735 0.10273973 0.17123288 2.12328767 0.26255708 0.78767123 0.15981735 0.26255708 0.10273973 1.86073059
D,4 448465.86 1.06 0.3652968 0.30821918 0.30821918 0.1369863 0.3652968 2.48858447 0.30821918 1.09589041 0.30821918 0.57077626 0.1369863 1.99771689
D,5 560582.33 0.83 0.34246575 0.30821918 0.33105023 0.30821918 0.34246575 2.83105023 0.30821918 1.40410959 0.33105023 0.90182648 0.30821918 2.30593607
D,6 672698.79 0.68 0.35388128 0.28538813 0.55936073 0.34246575 0.35388128 3.18493151 0.28538813 1.68949772 0.55936073 1.46118721 0.34246575 2.64840183
D,7 784815.26 0.57 0.21689498 0.51369863 0.65068493 0.3196347 0.21689498 3.40182648 0.51369863 2.20319635 0.65068493 2.11187215 0.3196347 2.96803653
D,8 896931.72 0.50 0.14840183 0.3652968 0.44520548 0.35388128 0.14840183 3.55022831 0.3652968 2.56849315 0.44520548 2.55707763 0.35388128 3.32191781

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2004 -Hannibal Municipal Airport
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Frequency Distributions for Winds Frequency %
0001-0600 0601-1200 1201-1800 1801-2400



(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 43 9 0 29
F,2 17 4 0 20
E,1 4 1 0 7
F,3 33 4 0 34
E,2 4 2 1 5
D,1 5 6 6 3
E,3 23 8 2 26
E,4 20 6 1 26
E,5 14 3 1 6
D,2 1 5 4 4
D,3 11 26 13 12
D,4 12 25 30 19
D,5 33 36 25 30
D,6 33 42 32 32
D,7 33 43 33 25
D,8 34 37 36 31

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 29 10 0 18
F,2 68 10 0 36
E,1 1 5 0 3
F,3 52 8 0 46
E,2 1 6 1 8
D,1 0 0 0 4
E,3 18 10 1 30
E,4 15 9 1 24
E,5 8 4 0 9
D,2 0 8 1 2
D,3 10 22 15 14
D,4 12 31 17 10
D,5 24 30 24 20
D,6 31 45 51 27
D,7 11 40 39 24
D,8 11 22 40 15

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 31 6 0 32
F,2 38 6 0 19
E,1 5 3 1 6
F,3 35 8 0 13
E,2 4 5 1 1
D,1 3 7 1 0
E,3 42 12 1 32
E,4 16 7 1 12
E,5 7 2 2 11
D,2 4 10 2 6
D,3 10 19 14 17
D,4 19 21 21 28
D,5 33 36 34 22
D,6 24 33 43 22
D,7 20 26 33 28
D,8 10 22 37 11



(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 46 6 0 22
F,2 24 1 0 19
E,1 4 7 0 6
F,3 25 6 0 17
E,2 3 1 1 6
D,1 1 3 4 4
E,3 26 12 1 30
E,4 35 6 3 26
E,5 26 6 1 26
D,2 8 8 1 4
D,3 7 32 7 18
D,4 20 30 21 31
D,5 29 32 35 38
D,6 32 36 56 25
D,7 39 40 46 36
D,8 22 46 68 14

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 44 3 0 27
F,2 25 2 0 17
E,1 3 5 0 2
F,3 23 6 0 21
E,2 4 5 2 3
D,1 6 4 4 4
E,3 24 8 1 24
E,4 17 8 1 25
E,5 16 2 1 21
D,2 9 3 0 10
D,3 15 23 14 9
D,4 32 27 27 12
D,5 30 27 29 27
D,6 31 25 49 30
D,7 19 45 57 28
D,8 13 32 39 31



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11848.09 5.31 0.05707763 0 0 0.02283105 0.05707763 0.05707763 0 0 0 0 0.02283105 0.02283105
F,2 23696.18 1.77 0.12557078 0.02283105 0 0 0.12557078 0.1826484 0.02283105 0.02283105 0 0 0 0.02283105
E,1 30216.48 5.31 0 0.01141553 0 0.03424658 0 0.1826484 0.01141553 0.03424658 0 0 0.03424658 0.05707763
F,3 35544.27 1.06 0.21689498 0 0 0.0456621 0.21689498 0.39954338 0 0.03424658 0 0 0.0456621 0.10273973
E,2 60432.97 1.77 0 0.01141553 0.01141553 0 0 0.39954338 0.01141553 0.0456621 0.01141553 0.01141553 0 0.10273973
D,1 34160.85 5.31 0 0.01141553 0 0 0 0.39954338 0.01141553 0.05707763 0 0.01141553 0 0.10273973
E,3 90649.45 1.06 0.3196347 0.06849315 0.01141553 0.0456621 0.3196347 0.71917808 0.06849315 0.12557078 0.01141553 0.02283105 0.0456621 0.14840183
E,4 120865.94 0.76 0.43378995 0.05707763 0 0.14840183 0.43378995 1.15296804 0.05707763 0.1826484 0 0.02283105 0.14840183 0.29680365
E,5 151082.42 0.59 0.1369863 0 0 0.55936073 0.1369863 1.28995434 0 0.1826484 0 0.02283105 0.55936073 0.85616438
D,2 68321.70 1.77 0.01141553 0.02283105 0 0 0.01141553 1.30136986 0.02283105 0.20547945 0 0.02283105 0 0.85616438
D,3 102482.55 1.06 0.1369863 0.11415525 0.0456621 0.03424658 0.1369863 1.43835616 0.11415525 0.3196347 0.0456621 0.06849315 0.03424658 0.89041096
D,4 136643.40 0.76 0.35388128 0.35388128 0.20547945 0.19406393 0.35388128 1.79223744 0.35388128 0.67351598 0.20547945 0.2739726 0.19406393 1.08447489
D,5 170804.25 0.59 0.46803653 0.39954338 0.26255708 0.66210046 0.46803653 2.26027397 0.39954338 1.07305936 0.26255708 0.53652968 0.66210046 1.74657534
D,6 204965.11 0.48 0.28538813 0.50228311 0.54794521 0.91324201 0.28538813 2.5456621 0.50228311 1.57534247 0.54794521 1.08447489 0.91324201 2.65981735
D,7 239125.96 0.41 0.1826484 0.3652968 0.47945205 0.44520548 0.1826484 2.7283105 0.3652968 1.94063927 0.47945205 1.56392694 0.44520548 3.10502283
D,8 273286.81 0.35 0.0456621 0.11415525 0.2283105 0.21689498 0.0456621 2.7739726 0.11415525 2.05479452 0.2283105 1.79223744 0.21689498 3.32191781

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11848.09 5.31 0.0913242 0.03424658 0 0.01141553 0.0913242 0.0913242 0.03424658 0.03424658 0 0 0.01141553 0.01141553
F,2 23696.18 1.77 0.14840183 0 0 0.02283105 0.14840183 0.23972603 0 0.03424658 0 0 0.02283105 0.03424658
E,1 30216.48 5.31 0.01141553 0.02283105 0 0.01141553 0.01141553 0.25114155 0.02283105 0.05707763 0 0 0.01141553 0.0456621
F,3 35544.27 1.06 0.28538813 0.01141553 0 0.12557078 0.28538813 0.53652968 0.01141553 0.06849315 0 0 0.12557078 0.17123288
E,2 60432.97 1.77 0 0 0 0 0 0.53652968 0 0.06849315 0 0 0 0.17123288
D,1 34160.85 5.31 0.02283105 0.03424658 0.01141553 0 0.02283105 0.55936073 0.03424658 0.10273973 0.01141553 0.01141553 0 0.17123288
E,3 90649.45 1.06 0.30821918 0.03424658 0.01141553 0.1826484 0.30821918 0.86757991 0.03424658 0.1369863 0.01141553 0.02283105 0.1826484 0.35388128
E,4 120865.94 0.76 0.4109589 0.03424658 0.03424658 0.30821918 0.4109589 1.27853881 0.03424658 0.17123288 0.03424658 0.05707763 0.30821918 0.66210046
E,5 151082.42 0.59 0.15981735 0.01141553 0 0.4109589 0.15981735 1.43835616 0.01141553 0.1826484 0 0.05707763 0.4109589 1.07305936
D,2 68321.70 1.77 0.03424658 0.01141553 0.01141553 0 0.03424658 1.47260274 0.01141553 0.19406393 0.01141553 0.06849315 0 1.07305936
D,3 102482.55 1.06 0.10273973 0.05707763 0.10273973 0.05707763 0.10273973 1.57534247 0.05707763 0.25114155 0.10273973 0.17123288 0.05707763 1.13013699
D,4 136643.40 0.76 0.25114155 0.2739726 0.26255708 0.3196347 0.25114155 1.82648402 0.2739726 0.52511416 0.26255708 0.43378995 0.3196347 1.44977169
D,5 170804.25 0.59 0.67351598 0.33105023 0.3652968 0.71917808 0.67351598 2.5 0.33105023 0.85616438 0.3652968 0.79908676 0.71917808 2.16894977
D,6 204965.11 0.48 0.2283105 0.39954338 0.49086758 0.70776256 0.2283105 2.7283105 0.39954338 1.25570776 0.49086758 1.28995434 0.70776256 2.87671233
D,7 239125.96 0.41 0.11415525 0.42237443 0.37671233 0.47945205 0.11415525 2.84246575 0.42237443 1.67808219 0.37671233 1.66666667 0.47945205 3.35616438
D,8 273286.81 0.35 0.05707763 0.19406393 0.30821918 0.10273973 0.05707763 2.89954338 0.19406393 1.87214612 0.30821918 1.97488584 0.10273973 3.45890411

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11848.09 5.31 0.20547945 0.03424658 0 0 0.20547945 0.20547945 0.03424658 0.03424658 0 0 0 0
F,2 23696.18 1.77 0.11415525 0 0 0.07990868 0.11415525 0.3196347 0 0.03424658 0 0 0.07990868 0.07990868
E,1 30216.48 5.31 0.02283105 0.02283105 0 0 0.02283105 0.34246575 0.02283105 0.05707763 0 0 0 0.07990868
F,3 35544.27 1.06 0.21689498 0.01141553 0 0.06849315 0.21689498 0.55936073 0.01141553 0.06849315 0 0 0.06849315 0.14840183
E,2 60432.97 1.77 0.01141553 0 0 0.01141553 0.01141553 0.57077626 0 0.06849315 0 0 0.01141553 0.15981735
D,1 34160.85 5.31 0.03424658 0.03424658 0 0 0.03424658 0.60502283 0.03424658 0.10273973 0 0 0 0.15981735
E,3 90649.45 1.06 0.38812785 0.03424658 0.01141553 0.20547945 0.38812785 0.99315068 0.03424658 0.1369863 0.01141553 0.01141553 0.20547945 0.3652968
E,4 120865.94 0.76 0.37671233 0.03424658 0 0.23972603 0.37671233 1.36986301 0.03424658 0.17123288 0 0.01141553 0.23972603 0.60502283
E,5 151082.42 0.59 0.21689498 0.01141553 0 0.23972603 0.21689498 1.58675799 0.01141553 0.1826484 0 0.01141553 0.23972603 0.84474886
D,2 68321.70 1.77 0.01141553 0.01141553 0.01141553 0.01141553 0.01141553 1.59817352 0.01141553 0.19406393 0.01141553 0.02283105 0.01141553 0.85616438
D,3 102482.55 1.06 0.06849315 0.12557078 0.0913242 0.03424658 0.06849315 1.66666667 0.12557078 0.3196347 0.0913242 0.11415525 0.03424658 0.89041096
D,4 136643.40 0.76 0.1826484 0.1826484 0.10273973 0.33105023 0.1826484 1.84931507 0.1826484 0.50228311 0.10273973 0.21689498 0.33105023 1.22146119
D,5 170804.25 0.59 0.4109589 0.21689498 0.0456621 0.44520548 0.4109589 2.26027397 0.21689498 0.71917808 0.0456621 0.26255708 0.44520548 1.66666667
D,6 204965.11 0.48 0.21689498 0.30821918 0.29680365 0.46803653 0.21689498 2.47716895 0.30821918 1.02739726 0.29680365 0.55936073 0.46803653 2.1347032
D,7 239125.96 0.41 0.07990868 0.26255708 0.37671233 0.39954338 0.07990868 2.55707763 0.26255708 1.28995434 0.37671233 0.93607306 0.39954338 2.53424658
D,8 273286.81 0.35 0.03424658 0.20547945 0.25114155 0.23972603 0.03424658 2.5913242 0.20547945 1.49543379 0.25114155 1.18721461 0.23972603 2.7739726

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2002 - Edward Anderson/Ted Shanks Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2001 -Edward Anderson/Ted Shanks Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Table 6 Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2000 -Edward Anderson/Ted Shanks Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11848.09 5.31 0.15981735 0.02283105 0 0.07990868 0.15981735 0.15981735 0.02283105 0.02283105 0 0 0.07990868 0.07990868
F,2 23696.18 1.77 0.0456621 0.02283105 0 0.05707763 0.0456621 0.20547945 0.02283105 0.0456621 0 0 0.05707763 0.1369863
E,1 30216.48 5.31 0.01141553 0 0 0.01141553 0.01141553 0.21689498 0 0.0456621 0 0 0.01141553 0.14840183
F,3 35544.27 1.06 0.1826484 0.01141553 0 0.1369863 0.1826484 0.39954338 0.01141553 0.05707763 0 0 0.1369863 0.28538813
E,2 60432.97 1.77 0.01141553 0.01141553 0 0.01141553 0.01141553 0.4109589 0.01141553 0.06849315 0 0 0.01141553 0.29680365
D,1 34160.85 5.31 0.0456621 0.01141553 0.02283105 0.01141553 0.0456621 0.456621 0.01141553 0.07990868 0.02283105 0.02283105 0.01141553 0.30821918
E,3 90649.45 1.06 0.38812785 0.05707763 0 0.11415525 0.38812785 0.84474886 0.05707763 0.1369863 0 0.02283105 0.11415525 0.42237443
E,4 120865.94 0.76 0.28538813 0.10273973 0 0.28538813 0.28538813 1.13013699 0.10273973 0.23972603 0 0.02283105 0.28538813 0.70776256
E,5 151082.42 0.59 0.12557078 0.0456621 0.01141553 0.35388128 0.12557078 1.25570776 0.0456621 0.28538813 0.01141553 0.03424658 0.35388128 1.06164384
D,2 68321.70 1.77 0 0.02283105 0 0 0 1.25570776 0.02283105 0.30821918 0 0.03424658 0 1.06164384
D,3 102482.55 1.06 0.02283105 0.2283105 0.0913242 0.06849315 0.02283105 1.27853881 0.2283105 0.53652968 0.0913242 0.12557078 0.06849315 1.13013699
D,4 136643.40 0.76 0.38812785 0.3196347 0.1369863 0.33105023 0.38812785 1.66666667 0.3196347 0.85616438 0.1369863 0.26255708 0.33105023 1.46118721
D,5 170804.25 0.59 0.3196347 0.3652968 0.25114155 0.67351598 0.3196347 1.98630137 0.3652968 1.22146119 0.25114155 0.51369863 0.67351598 2.1347032
D,6 204965.11 0.48 0.20547945 0.29680365 0.57077626 0.54794521 0.20547945 2.19178082 0.29680365 1.51826484 0.57077626 1.08447489 0.54794521 2.6826484
D,7 239125.96 0.41 0.06849315 0.1826484 0.49086758 0.30821918 0.06849315 2.26027397 0.1826484 1.70091324 0.49086758 1.57534247 0.30821918 2.99086758
D,8 273286.81 0.35 0.05707763 0.11415525 0.21689498 0.1826484 0.05707763 2.3173516 0.11415525 1.81506849 0.21689498 1.79223744 0.1826484 3.17351598

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11848.09 5.31 0.2739726 0.02283105 0 0.0456621 0.2739726 0.2739726 0.02283105 0.02283105 0 0 0.0456621 0.0456621
F,2 23696.18 1.77 0.07990868 0.03424658 0 0.06849315 0.07990868 0.35388128 0.03424658 0.05707763 0 0 0.06849315 0.11415525
E,1 30216.48 5.31 0.02283105 0.02283105 0 0 0.02283105 0.37671233 0.02283105 0.07990868 0 0 0 0.11415525
F,3 35544.27 1.06 0.1826484 0.0456621 0 0.10273973 0.1826484 0.55936073 0.0456621 0.12557078 0 0 0.10273973 0.21689498
E,2 60432.97 1.77 0.02283105 0.03424658 0 0.02283105 0.02283105 0.58219178 0.03424658 0.15981735 0 0 0.02283105 0.23972603
D,1 34160.85 5.31 0.10273973 0.02283105 0.02283105 0 0.10273973 0.68493151 0.02283105 0.1826484 0.02283105 0.02283105 0 0.23972603
E,3 90649.45 1.06 0.44520548 0.10273973 0 0.1826484 0.44520548 1.13013699 0.10273973 0.28538813 0 0.02283105 0.1826484 0.42237443
E,4 120865.94 0.76 0.2739726 0.07990868 0.01141553 0.37671233 0.2739726 1.40410959 0.07990868 0.3652968 0.01141553 0.03424658 0.37671233 0.79908676
E,5 151082.42 0.59 0.0456621 0 0 0.20547945 0.0456621 1.44977169 0 0.3652968 0 0.03424658 0.20547945 1.00456621
D,2 68321.70 1.77 0.02283105 0.03424658 0.01141553 0.01141553 0.02283105 1.47260274 0.03424658 0.39954338 0.01141553 0.0456621 0.01141553 1.01598174
D,3 102482.55 1.06 0.0456621 0.20547945 0.1369863 0.07990868 0.0456621 1.51826484 0.20547945 0.60502283 0.1369863 0.1826484 0.07990868 1.09589041
D,4 136643.40 0.76 0.38812785 0.33105023 0.1826484 0.3196347 0.38812785 1.90639269 0.33105023 0.93607306 0.1826484 0.3652968 0.3196347 1.41552511
D,5 170804.25 0.59 0.37671233 0.39954338 0.34246575 0.74200913 0.37671233 2.28310502 0.39954338 1.33561644 0.34246575 0.70776256 0.74200913 2.15753425
D,6 204965.11 0.48 0.2283105 0.37671233 0.61643836 0.70776256 0.2283105 2.51141553 0.37671233 1.71232877 0.61643836 1.32420091 0.70776256 2.8652968
D,7 239125.96 0.41 0.1369863 0.23972603 0.52511416 0.44520548 0.1369863 2.64840183 0.23972603 1.95205479 0.52511416 1.84931507 0.44520548 3.31050228
D,8 273286.81 0.35 0.03424658 0.07990868 0.30821918 0.15981735 0.03424658 2.6826484 0.07990868 2.03196347 0.30821918 2.15753425 0.15981735 3.47031963

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2004 -Edward Anderson/Ted Shanks Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2003 -Edward Anderson/Ted Shanks Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400



(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 5 0 0 2
F,2 11 2 0 0
E,1 0 1 0 3
F,3 19 0 0 4
E,2 0 1 1 0
D,1 0 1 0 0
E,3 28 6 1 4
E,4 38 5 0 13
E,5 12 0 0 49
D,2 1 2 0 0
D,3 12 10 4 3
D,4 31 31 18 17
D,5 41 35 23 58
D,6 25 44 48 80
D,7 16 32 42 39
D,8 4 10 20 19

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 8 3 0 1
F,2 13 0 0 2
E,1 1 2 0 1
F,3 25 1 0 11
E,2 0 0 0 0
D,1 2 3 1 0
E,3 27 3 1 16
E,4 36 3 3 27
E,5 14 1 0 36
D,2 3 1 1 0
D,3 9 5 9 5
D,4 22 24 23 28
D,5 59 29 32 63
D,6 20 35 43 62
D,7 10 37 33 42
D,8 5 17 27 9

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 18 3 0 0
F,2 10 0 0 7
E,1 2 2 0 0
F,3 19 1 0 6
E,2 1 0 0 1
D,1 3 3 0 0
E,3 34 3 1 18
E,4 33 3 0 21
E,5 19 1 0 21
D,2 1 1 1 1
D,3 6 11 8 3
D,4 16 16 9 29
D,5 36 19 4 39
D,6 19 27 26 41
D,7 7 23 33 35
D,8 3 18 22 21



(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 14 2 0 7
F,2 4 2 0 5
E,1 1 0 0 1
F,3 16 1 0 12
E,2 1 1 0 1
D,1 4 1 2 1
E,3 34 5 0 10
E,4 25 9 0 25
E,5 11 4 1 31
D,2 0 2 0 0
D,3 2 20 8 6
D,4 34 28 12 29
D,5 28 32 22 59
D,6 18 26 50 48
D,7 6 16 43 27
D,8 5 10 19 16

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 24 2 0 4
F,2 7 3 0 6
E,1 2 2 0 0
F,3 16 4 0 9
E,2 2 3 0 2
D,1 9 2 2 0
E,3 39 9 0 16
E,4 24 7 1 33
E,5 4 0 0 18
D,2 2 3 1 1
D,3 4 18 12 7
D,4 34 29 16 28
D,5 33 35 30 65
D,6 20 33 54 62
D,7 12 21 46 39
D,8 3 7 27 14



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11332.44 5.13 0.2283105 0.05707763 0 0.23972603 0.2283105 0.2283105 0.05707763 0.05707763 0 0 0.23972603 0.23972603
F,2 22664.88 1.71 0.1826484 0 0 0.21689498 0.1826484 0.4109589 0 0.05707763 0 0 0.21689498 0.456621
E,1 28813.10 5.13 0.03424658 0 0 0.07990868 0.03424658 0.44520548 0 0.05707763 0 0 0.07990868 0.53652968
F,3 33997.33 1.03 0.2283105 0.01141553 0 0.33105023 0.2283105 0.67351598 0.01141553 0.06849315 0 0 0.33105023 0.86757991
E,2 57626.20 1.71 0.03424658 0.02283105 0.01141553 0.01141553 0.03424658 0.70776256 0.02283105 0.0913242 0.01141553 0.01141553 0.01141553 0.87899543
D,1 32463.67 5.13 0.0913242 0.0456621 0.0456621 0.05707763 0.0913242 0.79908676 0.0456621 0.1369863 0.0456621 0.05707763 0.05707763 0.93607306
E,3 86439.30 1.03 0.25114155 0.01141553 0.01141553 0.3196347 0.25114155 1.05022831 0.01141553 0.14840183 0.01141553 0.06849315 0.3196347 1.25570776
E,4 115252.40 0.73 0.29680365 0.07990868 0.02283105 0.23972603 0.29680365 1.34703196 0.07990868 0.2283105 0.02283105 0.0913242 0.23972603 1.49543379
E,5 144065.51 0.57 0.1369863 0.01141553 0.01141553 0.07990868 0.1369863 1.48401826 0.01141553 0.23972603 0.01141553 0.10273973 0.07990868 1.57534247
D,2 64927.34 1.71 0.02283105 0.0456621 0.05707763 0.02283105 0.02283105 1.50684932 0.0456621 0.28538813 0.05707763 0.15981735 0.02283105 1.59817352
D,3 97391.01 1.03 0.1369863 0.30821918 0.20547945 0.25114155 0.1369863 1.64383562 0.30821918 0.59360731 0.20547945 0.3652968 0.25114155 1.84931507
D,4 129854.67 0.73 0.19406393 0.37671233 0.42237443 0.2739726 0.19406393 1.83789954 0.37671233 0.97031963 0.42237443 0.78767123 0.2739726 2.12328767
D,5 162318.34 0.57 0.28538813 0.29680365 0.33105023 0.25114155 0.28538813 2.12328767 0.29680365 1.26712329 0.33105023 1.11872146 0.25114155 2.37442922
D,6 194782.01 0.47 0.1826484 0.39954338 0.42237443 0.29680365 0.1826484 2.30593607 0.39954338 1.66666667 0.42237443 1.54109589 0.29680365 2.67123288
D,7 227245.68 0.39 0.19406393 0.35388128 0.44520548 0.17123288 0.19406393 2.5 0.35388128 2.02054795 0.44520548 1.98630137 0.17123288 2.84246575
D,8 259709.35 0.34 0.20547945 0.25114155 0.2739726 0.21689498 0.20547945 2.70547945 0.25114155 2.2716895 0.2739726 2.26027397 0.21689498 3.05936073

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11332.44 5.13 0.28538813 0.0913242 0 0.0913242 0.28538813 0.28538813 0.0913242 0.0913242 0 0 0.0913242 0.0913242
F,2 22664.88 1.71 0.49086758 0.05707763 0 0.3652968 0.49086758 0.77625571 0.05707763 0.14840183 0 0 0.3652968 0.456621
E,1 28813.10 5.13 0 0.0456621 0 0.02283105 0 0.77625571 0.0456621 0.19406393 0 0 0.02283105 0.47945205
F,3 33997.33 1.03 0.38812785 0.03424658 0 0.35388128 0.38812785 1.16438356 0.03424658 0.2283105 0 0 0.35388128 0.83333333
E,2 57626.20 1.71 0 0.01141553 0.02283105 0.06849315 0 1.16438356 0.01141553 0.23972603 0.02283105 0.02283105 0.06849315 0.90182648
D,1 32463.67 5.13 0 0 0 0.03424658 0 1.16438356 0 0.23972603 0 0.02283105 0.03424658 0.93607306
E,3 86439.30 1.03 0.20547945 0.0456621 0.01141553 0.3196347 0.20547945 1.36986301 0.0456621 0.28538813 0.01141553 0.03424658 0.3196347 1.25570776
E,4 115252.40 0.73 0.07990868 0.07990868 0.01141553 0.38812785 0.07990868 1.44977169 0.07990868 0.3652968 0.01141553 0.0456621 0.38812785 1.64383562
E,5 144065.51 0.57 0.15981735 0.01141553 0.01141553 0.14840183 0.15981735 1.60958904 0.01141553 0.37671233 0.01141553 0.05707763 0.14840183 1.79223744
D,2 64927.34 1.71 0 0.06849315 0 0.0456621 0 1.60958904 0.06849315 0.44520548 0 0.05707763 0.0456621 1.83789954
D,3 97391.01 1.03 0.14840183 0.1826484 0.15981735 0.20547945 0.14840183 1.75799087 0.1826484 0.62785388 0.15981735 0.21689498 0.20547945 2.043379
D,4 129854.67 0.73 0.20547945 0.2739726 0.3196347 0.1826484 0.20547945 1.96347032 0.2739726 0.90182648 0.3196347 0.53652968 0.1826484 2.2260274
D,5 162318.34 0.57 0.20547945 0.3196347 0.26255708 0.26255708 0.20547945 2.16894977 0.3196347 1.22146119 0.26255708 0.79908676 0.26255708 2.48858447
D,6 194782.01 0.47 0.28538813 0.38812785 0.59360731 0.38812785 0.28538813 2.4543379 0.38812785 1.60958904 0.59360731 1.39269406 0.38812785 2.87671233
D,7 227245.68 0.39 0.15981735 0.28538813 0.34246575 0.19406393 0.15981735 2.61415525 0.28538813 1.89497717 0.34246575 1.73515982 0.19406393 3.07077626
D,8 259709.35 0.34 0.07990868 0.19406393 0.46803653 0.15981735 0.07990868 2.69406393 0.19406393 2.0890411 0.46803653 2.20319635 0.15981735 3.23059361

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11332.44 5.13 0.29680365 0.01141553 0 0.25114155 0.29680365 0.29680365 0.01141553 0.01141553 0 0 0.25114155 0.25114155
F,2 22664.88 1.71 0.3652968 0.05707763 0 0.14840183 0.3652968 0.66210046 0.05707763 0.06849315 0 0 0.14840183 0.39954338
E,1 28813.10 5.13 0.05707763 0.02283105 0.01141553 0.02283105 0.05707763 0.71917808 0.02283105 0.0913242 0.01141553 0.01141553 0.02283105 0.42237443
F,3 33997.33 1.03 0.23972603 0.02283105 0 0.17123288 0.23972603 0.95890411 0.02283105 0.11415525 0 0.01141553 0.17123288 0.59360731
E,2 57626.20 1.71 0.03424658 0.02283105 0 0.0456621 0.03424658 0.99315068 0.02283105 0.1369863 0 0.01141553 0.0456621 0.63926941
D,1 32463.67 5.13 0.02283105 0.05707763 0 0.03424658 0.02283105 1.01598174 0.05707763 0.19406393 0 0.01141553 0.03424658 0.67351598
E,3 86439.30 1.03 0.30821918 0.1369863 0.02283105 0.34246575 0.30821918 1.32420091 0.1369863 0.33105023 0.02283105 0.03424658 0.34246575 1.01598174
E,4 115252.40 0.73 0.17123288 0.0913242 0 0.14840183 0.17123288 1.49543379 0.0913242 0.42237443 0 0.03424658 0.14840183 1.16438356
E,5 144065.51 0.57 0.05707763 0.01141553 0.01141553 0.0913242 0.05707763 1.55251142 0.01141553 0.43378995 0.01141553 0.0456621 0.0913242 1.25570776
D,2 64927.34 1.71 0.03424658 0.06849315 0.01141553 0.05707763 0.03424658 1.58675799 0.06849315 0.50228311 0.01141553 0.05707763 0.05707763 1.31278539
D,3 97391.01 1.03 0.0913242 0.1826484 0.14840183 0.19406393 0.0913242 1.67808219 0.1826484 0.68493151 0.14840183 0.20547945 0.19406393 1.50684932
D,4 129854.67 0.73 0.20547945 0.38812785 0.33105023 0.2739726 0.20547945 1.88356164 0.38812785 1.07305936 0.33105023 0.53652968 0.2739726 1.78082192
D,5 162318.34 0.57 0.44520548 0.30821918 0.39954338 0.33105023 0.44520548 2.32876712 0.30821918 1.38127854 0.39954338 0.93607306 0.33105023 2.11187215
D,6 194782.01 0.47 0.29680365 0.3196347 0.47945205 0.29680365 0.29680365 2.62557078 0.3196347 1.70091324 0.47945205 1.41552511 0.29680365 2.4086758
D,7 227245.68 0.39 0.1826484 0.23972603 0.37671233 0.25114155 0.1826484 2.80821918 0.23972603 1.94063927 0.37671233 1.79223744 0.25114155 2.65981735
D,8 259709.35 0.34 0.06849315 0.26255708 0.28538813 0.1826484 0.06849315 2.87671233 0.26255708 2.20319635 0.28538813 2.07762557 0.1826484 2.84246575

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2002 - Upper Mississippi Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2001 -Upper Mississippi Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Table 5 Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2000 -Upper Mississippi Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11332.44 5.13 0.33105023 0.07990868 0 0.25114155 0.33105023 0.33105023 0.07990868 0.07990868 0 0 0.25114155 0.25114155
F,2 22664.88 1.71 0.21689498 0 0 0.21689498 0.21689498 0.54794521 0 0.07990868 0 0 0.21689498 0.46803653
E,1 28813.10 5.13 0.02283105 0.0456621 0 0.05707763 0.02283105 0.57077626 0.0456621 0.12557078 0 0 0.05707763 0.52511416
F,3 33997.33 1.03 0.21689498 0.0456621 0 0.17123288 0.21689498 0.78767123 0.0456621 0.17123288 0 0 0.17123288 0.69634703
E,2 57626.20 1.71 0.02283105 0.01141553 0.01141553 0.02283105 0.02283105 0.81050228 0.01141553 0.1826484 0.01141553 0.01141553 0.02283105 0.71917808
D,1 32463.67 5.13 0.01141553 0.02283105 0.02283105 0.05707763 0.01141553 0.82191781 0.02283105 0.20547945 0.02283105 0.03424658 0.05707763 0.77625571
E,3 86439.30 1.03 0.26255708 0.05707763 0.03424658 0.2739726 0.26255708 1.08447489 0.05707763 0.26255708 0.03424658 0.06849315 0.2739726 1.05022831
E,4 115252.40 0.73 0.23972603 0.06849315 0 0.25114155 0.23972603 1.32420091 0.06849315 0.33105023 0 0.06849315 0.25114155 1.30136986
E,5 144065.51 0.57 0.17123288 0.0456621 0.01141553 0.1369863 0.17123288 1.49543379 0.0456621 0.37671233 0.01141553 0.07990868 0.1369863 1.43835616
D,2 64927.34 1.71 0.0456621 0.05707763 0.01141553 0.03424658 0.0456621 1.54109589 0.05707763 0.43378995 0.01141553 0.0913242 0.03424658 1.47260274
D,3 97391.01 1.03 0.11415525 0.1369863 0.10273973 0.15981735 0.11415525 1.65525114 0.1369863 0.57077626 0.10273973 0.19406393 0.15981735 1.63242009
D,4 129854.67 0.73 0.21689498 0.23972603 0.26255708 0.35388128 0.21689498 1.87214612 0.23972603 0.81050228 0.26255708 0.456621 0.35388128 1.98630137
D,5 162318.34 0.57 0.25114155 0.42237443 0.44520548 0.43378995 0.25114155 2.12328767 0.42237443 1.23287671 0.44520548 0.90182648 0.43378995 2.42009132
D,6 194782.01 0.47 0.2739726 0.3652968 0.63926941 0.29680365 0.2739726 2.39726027 0.3652968 1.59817352 0.63926941 1.54109589 0.29680365 2.71689498
D,7 227245.68 0.39 0.33105023 0.456621 0.456621 0.3196347 0.33105023 2.7283105 0.456621 2.05479452 0.456621 1.99771689 0.3196347 3.03652968
D,8 259709.35 0.34 0.19406393 0.3196347 0.4109589 0.07990868 0.19406393 2.92237443 0.3196347 2.37442922 0.4109589 2.4086758 0.07990868 3.11643836

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 11332.44 5.13 0.28538813 0.02283105 0 0.3196347 0.28538813 0.28538813 0.02283105 0.02283105 0 0 0.3196347 0.3196347
F,2 22664.88 1.71 0.15981735 0.01141553 0 0.19406393 0.15981735 0.44520548 0.01141553 0.03424658 0 0 0.19406393 0.51369863
E,1 28813.10 5.13 0.01141553 0.01141553 0 0.06849315 0.01141553 0.456621 0.01141553 0.0456621 0 0 0.06849315 0.58219178
F,3 33997.33 1.03 0.11415525 0.02283105 0 0.25114155 0.11415525 0.57077626 0.02283105 0.06849315 0 0 0.25114155 0.83333333
E,2 57626.20 1.71 0.03424658 0 0.02283105 0.0456621 0.03424658 0.60502283 0 0.06849315 0.02283105 0.02283105 0.0456621 0.87899543
D,1 32463.67 5.13 0.01141553 0.01141553 0.0456621 0.07990868 0.01141553 0.61643836 0.01141553 0.07990868 0.0456621 0.06849315 0.07990868 0.95890411
E,3 86439.30 1.03 0.2739726 0.0456621 0 0.30821918 0.2739726 0.89041096 0.0456621 0.12557078 0 0.06849315 0.30821918 1.26712329
E,4 115252.40 0.73 0.25114155 0.03424658 0.01141553 0.35388128 0.25114155 1.14155251 0.03424658 0.15981735 0.01141553 0.07990868 0.35388128 1.62100457
E,5 144065.51 0.57 0.10273973 0.02283105 0 0.17123288 0.10273973 1.24429224 0.02283105 0.1826484 0 0.07990868 0.17123288 1.79223744
D,2 64927.34 1.71 0.03424658 0.03424658 0.02283105 0.14840183 0.03424658 1.27853881 0.03424658 0.21689498 0.02283105 0.10273973 0.14840183 1.94063927
D,3 97391.01 1.03 0.05707763 0.21689498 0.12557078 0.1826484 0.05707763 1.33561644 0.21689498 0.43378995 0.12557078 0.2283105 0.1826484 2.12328767
D,4 129854.67 0.73 0.15981735 0.2283105 0.4109589 0.28538813 0.15981735 1.49543379 0.2283105 0.66210046 0.4109589 0.63926941 0.28538813 2.4086758
D,5 162318.34 0.57 0.39954338 0.28538813 0.3652968 0.30821918 0.39954338 1.89497717 0.28538813 0.94748858 0.3652968 1.00456621 0.30821918 2.71689498
D,6 194782.01 0.47 0.25114155 0.29680365 0.46803653 0.28538813 0.25114155 2.14611872 0.29680365 1.24429224 0.46803653 1.47260274 0.28538813 3.00228311
D,7 227245.68 0.39 0.28538813 0.38812785 0.59360731 0.28538813 0.28538813 2.43150685 0.38812785 1.63242009 0.59360731 2.06621005 0.28538813 3.28767123
D,8 259709.35 0.34 0.1826484 0.2739726 0.2739726 0.1826484 0.1826484 2.61415525 0.2739726 1.90639269 0.2739726 2.34018265 0.1826484 3.47031963

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2004 -Upper Mississippi Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2003 -Upper Mississippi Conservation Area
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400



(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 20 5 0 21
F,2 16 0 0 19
E,1 3 0 0 7
F,3 20 1 0 29
E,2 3 2 1 1
D,1 8 4 4 5
E,3 22 1 1 28
E,4 26 7 2 21
E,5 12 1 1 7
D,2 2 4 5 2
D,3 12 27 18 22
D,4 17 33 37 24
D,5 25 26 29 22
D,6 16 35 37 26
D,7 17 31 39 15
D,8 18 22 24 19

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 25 8 0 8
F,2 43 5 0 32
E,1 0 4 0 2
F,3 34 3 0 31
E,2 0 1 2 6
D,1 0 0 0 3
E,3 18 4 1 28
E,4 7 7 1 34
E,5 14 1 1 13
D,2 0 6 0 4
D,3 13 16 14 18
D,4 18 24 28 16
D,5 18 28 23 23
D,6 25 34 52 34
D,7 14 25 30 17
D,8 7 17 41 14

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 26 1 0 22
F,2 32 5 0 13
E,1 5 2 1 2
F,3 21 2 0 15
E,2 3 2 0 4
D,1 2 5 0 3
E,3 27 12 2 30
E,4 15 8 0 13
E,5 5 1 1 8
D,2 3 6 1 5
D,3 8 16 13 17
D,4 18 34 29 24
D,5 39 27 35 29
D,6 26 28 42 26
D,7 16 21 33 22
D,8 6 23 25 16



(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 29 7 0 22
F,2 19 0 0 19
E,1 2 4 0 5
F,3 19 4 0 15
E,2 2 1 1 2
D,1 1 2 2 5
E,3 23 5 3 24
E,4 21 6 0 22
E,5 15 4 1 12
D,2 4 5 1 3
D,3 10 12 9 14
D,4 19 21 23 31
D,5 22 37 39 38
D,6 24 32 56 26
D,7 29 40 40 28
D,8 17 28 36 7

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 25 2 0 28
F,2 14 1 0 17
E,1 1 1 0 6
F,3 10 2 0 22
E,2 3 0 2 4
D,1 1 1 4 7
E,3 24 4 0 27
E,4 22 3 1 31
E,5 9 2 0 15
D,2 3 3 2 13
D,3 5 19 11 16
D,4 14 20 36 25
D,5 35 25 32 27
D,6 22 26 41 25
D,7 25 34 52 25
D,8 16 24 24 16



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400 (Stability, Wind Speed) 0001-0600 0601-1200

F,1 56883.28 18.89 1.07305936 0.19406393 0 0.17123288 1.07305936 1.07305936 0.19406393 0.19406393 0 0 0.17123288 0.17123288 F,1 94 17
F,2 113766.57 6.30 0.38812785 0.05707763 0 0.44520548 0.38812785 1.46118721 0.05707763 0.25114155 0 0 0.44520548 0.61643836 F,2 34 5
E,1 159998.50 18.89 0.03424658 0.12557078 0 0.02283105 0.03424658 1.49543379 0.12557078 0.37671233 0 0 0.02283105 0.63926941 E,1 3 11
F,3 170649.85 3.78 0.34246575 0.01141553 0 0.17123288 0.34246575 1.83789954 0.01141553 0.38812785 0 0 0.17123288 0.81050228 F,3 30 1
E,2 319997.01 6.30 0.02283105 0.07990868 0 0.05707763 0.02283105 1.86073059 0.07990868 0.46803653 0 0 0.05707763 0.86757991 E,2 2 7
D,1 213809.39 18.89 0.05707763 0.07990868 0 0.01141553 0.05707763 1.91780822 0.07990868 0.54794521 0 0 0.01141553 0.87899543 D,1 5 7
E,3 479995.51 3.78 0.30821918 0.0913242 0.02283105 0.30821918 0.30821918 2.2260274 0.0913242 0.63926941 0.02283105 0.02283105 0.30821918 1.18721461 E,3 27 8
E,4 639994.02 2.70 0.38812785 0.0456621 0.01141553 0.2283105 0.38812785 2.61415525 0.0456621 0.68493151 0.01141553 0.03424658 0.2283105 1.41552511 E,4 34 4
E,5 799992.52 2.10 0.14840183 0 0.01141553 0.01141553 0.14840183 2.76255708 0 0.68493151 0.01141553 0.0456621 0.01141553 1.42694064 E,5 13 0
D,2 427618.77 6.30 0.03424658 0.0456621 0 0.0456621 0.03424658 2.79680365 0.0456621 0.73059361 0 0.0456621 0.0456621 1.47260274 D,2 3 4
D,3 641428.16 3.78 0.10273973 0.21689498 0.07990868 0.14840183 0.10273973 2.89954338 0.21689498 0.94748858 0.07990868 0.12557078 0.14840183 1.62100457 D,3 9 19
D,4 855237.55 2.70 0.1826484 0.33105023 0.15981735 0.26255708 0.1826484 3.08219178 0.33105023 1.27853881 0.15981735 0.28538813 0.26255708 1.88356164 D,4 16 29
D,5 1069046.94 2.10 0.52511416 0.3652968 0.23972603 0.20547945 0.52511416 3.60730594 0.3652968 1.64383562 0.23972603 0.52511416 0.20547945 2.0890411 D,5 46 32
D,6 1282856.32 1.72 0.25114155 0.37671233 0.33105023 0.1369863 0.25114155 3.85844749 0.37671233 2.02054795 0.33105023 0.85616438 0.1369863 2.2260274 D,6 22 33
D,7 1496665.71 1.45 0.1369863 0.2283105 0.29680365 0.07990868 0.1369863 3.99543379 0.2283105 2.24885845 0.29680365 1.15296804 0.07990868 2.30593607 D,7 12 20
D,8 1710475.10 1.26 0.05707763 0.20547945 0.2283105 0.0456621 0.05707763 4.05251142 0.20547945 2.4543379 0.2283105 1.38127854 0.0456621 2.35159817 D,8 5 18

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400 (Stability, Wind Speed) 0001-0600 0601-1200

F,1 56883.28 18.89 0.1369863 0.06849315 0 0.06849315 0.1369863 0.1369863 0.06849315 0.06849315 0 0 0.06849315 0.06849315 F,1 12 6
F,2 113766.57 6.30 0.67351598 0.06849315 0 0.51369863 0.67351598 0.81050228 0.06849315 0.1369863 0 0 0.51369863 0.58219178 F,2 59 6
E,1 159998.50 18.89 0 0.02283105 0 0.02283105 0 0.81050228 0.02283105 0.15981735 0 0 0.02283105 0.60502283 E,1 0 2
F,3 170649.85 3.78 0.42237443 0.05707763 0 0.33105023 0.42237443 1.23287671 0.05707763 0.21689498 0 0 0.33105023 0.93607306 F,3 37 5
E,2 319997.01 6.30 0.02283105 0.05707763 0 0.03424658 0.02283105 1.25570776 0.05707763 0.2739726 0 0 0.03424658 0.97031963 E,2 2 5
D,1 213809.39 18.89 0.05707763 0.02283105 0.01141553 0 0.05707763 1.31278539 0.02283105 0.29680365 0.01141553 0.01141553 0 0.97031963 D,1 5 2
E,3 479995.51 3.78 0.35388128 0.1369863 0.0456621 0.28538813 0.35388128 1.66666667 0.1369863 0.43378995 0.0456621 0.05707763 0.28538813 1.25570776 E,3 31 12
E,4 639994.02 2.70 0.34246575 0.0913242 0.01141553 0.1826484 0.34246575 2.00913242 0.0913242 0.52511416 0.01141553 0.06849315 0.1826484 1.43835616 E,4 30 8
E,5 799992.52 2.10 0.3652968 0.05707763 0 0.07990868 0.3652968 2.37442922 0.05707763 0.58219178 0 0.06849315 0.07990868 1.51826484 E,5 32 5
D,2 427618.77 6.30 0.03424658 0.03424658 0.01141553 0.01141553 0.03424658 2.4086758 0.03424658 0.61643836 0.01141553 0.07990868 0.01141553 1.52968037 D,2 3 3
D,3 641428.16 3.78 0.06849315 0.37671233 0.07990868 0.01141553 0.06849315 2.47716895 0.37671233 0.99315068 0.07990868 0.15981735 0.01141553 1.54109589 D,3 6 33
D,4 855237.55 2.70 0.10273973 0.3196347 0.1826484 0.2739726 0.10273973 2.57990868 0.3196347 1.31278539 0.1826484 0.34246575 0.2739726 1.81506849 D,4 9 28
D,5 1069046.94 2.10 0.4109589 0.43378995 0.1369863 0.30821918 0.4109589 2.99086758 0.43378995 1.74657534 0.1369863 0.47945205 0.30821918 2.12328767 D,5 36 38
D,6 1282856.32 1.72 0.57077626 0.43378995 0.35388128 0.15981735 0.57077626 3.56164384 0.43378995 2.1803653 0.35388128 0.83333333 0.15981735 2.28310502 D,6 50 38
D,7 1496665.71 1.45 0.28538813 0.39954338 0.30821918 0.06849315 0.28538813 3.84703196 0.39954338 2.57990868 0.30821918 1.14155251 0.06849315 2.35159817 D,7 25 35
D,8 1710475.10 1.26 0.12557078 0.2283105 0.25114155 0.01141553 0.12557078 3.97260274 0.2283105 2.80821918 0.25114155 1.39269406 0.01141553 2.3630137 D,8 11 20

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400 (Stability, Wind Speed) 0001-0600 0601-1200

F,1 56883.28 18.89 0.47945205 0.15981735 0 0.25114155 0.47945205 0.47945205 0.15981735 0.15981735 0 0 0.25114155 0.25114155 F,1 42 14
F,2 113766.57 6.30 0.35388128 0.06849315 0 0.35388128 0.35388128 0.83333333 0.06849315 0.2283105 0 0 0.35388128 0.60502283 F,2 31 6
E,1 159998.50 18.89 0.01141553 0.10273973 0.01141553 0.01141553 0.01141553 0.84474886 0.10273973 0.33105023 0.01141553 0.01141553 0.01141553 0.61643836 E,1 1 9
F,3 170649.85 3.78 0.3652968 0.0913242 0 0.47945205 0.3652968 1.21004566 0.0913242 0.42237443 0 0.01141553 0.47945205 1.09589041 F,3 32 8
E,2 319997.01 6.30 0.01141553 0.05707763 0 0.0456621 0.01141553 1.22146119 0.05707763 0.47945205 0 0.01141553 0.0456621 1.14155251 E,2 1 5
D,1 213809.39 18.89 0.05707763 0.11415525 0.02283105 0.02283105 0.05707763 1.27853881 0.11415525 0.59360731 0.02283105 0.03424658 0.02283105 1.16438356 D,1 5 10
E,3 479995.51 3.78 0.35388128 0.06849315 0.02283105 0.3196347 0.35388128 1.63242009 0.06849315 0.66210046 0.02283105 0.05707763 0.3196347 1.48401826 E,3 31 6
E,4 639994.02 2.70 0.34246575 0.06849315 0.0456621 0.23972603 0.34246575 1.97488584 0.06849315 0.73059361 0.0456621 0.10273973 0.23972603 1.72374429 E,4 30 6
E,5 799992.52 2.10 0.43378995 0.0913242 0 0.14840183 0.43378995 2.4086758 0.0913242 0.82191781 0 0.10273973 0.14840183 1.87214612 E,5 38 8
D,2 427618.77 6.30 0.01141553 0.0456621 0.02283105 0 0.01141553 2.42009132 0.0456621 0.86757991 0.02283105 0.12557078 0 1.87214612 D,2 1 4
D,3 641428.16 3.78 0 0.25114155 0.14840183 0.1369863 0 2.42009132 0.25114155 1.11872146 0.14840183 0.2739726 0.1369863 2.00913242 D,3 0 22
D,4 855237.55 2.70 0.43378995 0.4109589 0.20547945 0.2283105 0.43378995 2.85388128 0.4109589 1.52968037 0.20547945 0.47945205 0.2283105 2.23744292 D,4 38 36
D,5 1069046.94 2.10 0.51369863 0.4109589 0.30821918 0.26255708 0.51369863 3.36757991 0.4109589 1.94063927 0.30821918 0.78767123 0.26255708 2.5 D,5 45 36
D,6 1282856.32 1.72 0.29680365 0.47945205 0.3652968 0.2283105 0.29680365 3.66438356 0.47945205 2.42009132 0.3652968 1.15296804 0.2283105 2.7283105 D,6 26 42
D,7 1496665.71 1.45 0.15981735 0.30821918 0.3652968 0.07990868 0.15981735 3.82420091 0.30821918 2.7283105 0.3652968 1.51826484 0.07990868 2.80821918 D,7 14 27
D,8 1710475.10 1.26 0.07990868 0.2283105 0.2283105 0.03424658 0.07990868 3.90410959 0.2283105 2.956621 0.2283105 1.74657534 0.03424658 2.84246575 D,8 7 20

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2003 -Mark Twain State Park

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2002 - Mark Twain State Park
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2001 -Mark Twain State Park
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Table 4 Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2000 -Mark Twain State Park
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400 (Stability, Wind Speed) 0001-0600 0601-1200

F,1 56883.28 18.89 0.67351598 0.17123288 0 0.1826484 0.67351598 0.67351598 0.17123288 0.17123288 0 0 0.1826484 0.1826484 F,1 59 15
F,2 113766.57 6.30 0.49086758 0 0 0.30821918 0.49086758 1.16438356 0 0.17123288 0 0 0.30821918 0.49086758 F,2 43 0
E,1 159998.50 18.89 0 0.0913242 0 0.02283105 0 1.16438356 0.0913242 0.26255708 0 0 0.02283105 0.51369863 E,1 0 8
F,3 170649.85 3.78 0.59360731 0.02283105 0 0.30821918 0.59360731 1.75799087 0.02283105 0.28538813 0 0 0.30821918 0.82191781 F,3 52 2
E,2 319997.01 6.30 0 0.03424658 0.01141553 0.0456621 0 1.75799087 0.03424658 0.3196347 0.01141553 0.01141553 0.0456621 0.86757991 E,2 0 3
D,1 213809.39 18.89 0.01141553 0.0456621 0.01141553 0 0.01141553 1.76940639 0.0456621 0.3652968 0.01141553 0.02283105 0 0.86757991 D,1 1 4
E,3 479995.51 3.78 0.3196347 0.17123288 0 0.20547945 0.3196347 2.0890411 0.17123288 0.53652968 0 0.02283105 0.20547945 1.07305936 E,3 28 15
E,4 639994.02 2.70 0.25114155 0.0913242 0.01141553 0.21689498 0.25114155 2.34018265 0.0913242 0.62785388 0.01141553 0.03424658 0.21689498 1.28995434 E,4 22 8
E,5 799992.52 2.10 0.28538813 0.06849315 0 0.0913242 0.28538813 2.62557078 0.06849315 0.69634703 0 0.03424658 0.0913242 1.38127854 E,5 25 6
D,2 427618.77 6.30 0 0 0 0 0 2.62557078 0 0.69634703 0 0.03424658 0 1.38127854 D,2 0 0
D,3 641428.16 3.78 0.03424658 0.15981735 0.03424658 0.05707763 0.03424658 2.65981735 0.15981735 0.85616438 0.03424658 0.06849315 0.05707763 1.43835616 D,3 3 14
D,4 855237.55 2.70 0.3196347 0.20547945 0.1369863 0.21689498 0.3196347 2.97945205 0.20547945 1.06164384 0.1369863 0.20547945 0.21689498 1.65525114 D,4 28 18
D,5 1069046.94 2.10 0.37671233 0.2739726 0.12557078 0.19406393 0.37671233 3.35616438 0.2739726 1.33561644 0.12557078 0.33105023 0.19406393 1.84931507 D,5 33 24
D,6 1282856.32 1.72 0.19406393 0.42237443 0.3196347 0.17123288 0.19406393 3.55022831 0.42237443 1.75799087 0.3196347 0.65068493 0.17123288 2.02054795 D,6 17 37
D,7 1496665.71 1.45 0.12557078 0.30821918 0.37671233 0.11415525 0.12557078 3.67579909 0.30821918 2.06621005 0.37671233 1.02739726 0.11415525 2.1347032 D,7 11 27
D,8 1710475.10 1.26 0.06849315 0.15981735 0.2739726 0.03424658 0.06849315 3.74429224 0.15981735 2.2260274 0.2739726 1.30136986 0.03424658 2.16894977 D,8 6 14

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400 (Stability, Wind Speed) 0001-0600 0601-1200

F,1 56883.28 18.89 0.73059361 0.05707763 0 0.25114155 0.73059361 0.73059361 0.05707763 0.05707763 0 0 0.25114155 0.25114155 F,1 64 5
F,2 113766.57 6.30 0.37671233 0.06849315 0 0.23972603 0.37671233 1.10730594 0.06849315 0.12557078 0 0 0.23972603 0.49086758 F,2 33 6
E,1 159998.50 18.89 0.0456621 0.07990868 0 0.02283105 0.0456621 1.15296804 0.07990868 0.20547945 0 0 0.02283105 0.51369863 E,1 4 7
F,3 170649.85 3.78 0.34246575 0.05707763 0 0.23972603 0.34246575 1.49543379 0.05707763 0.26255708 0 0 0.23972603 0.75342466 F,3 30 5
E,2 319997.01 6.30 0.01141553 0.0456621 0 0.03424658 0.01141553 1.50684932 0.0456621 0.30821918 0 0 0.03424658 0.78767123 E,2 1 4
D,1 213809.39 18.89 0.03424658 0.07990868 0.02283105 0.10273973 0.03424658 1.54109589 0.07990868 0.38812785 0.02283105 0.02283105 0.10273973 0.89041096 D,1 3 7
E,3 479995.51 3.78 0.2739726 0.10273973 0 0.19406393 0.2739726 1.81506849 0.10273973 0.49086758 0 0.02283105 0.19406393 1.08447489 E,3 24 9
E,4 639994.02 2.70 0.37671233 0.02283105 0.01141553 0.2739726 0.37671233 2.19178082 0.02283105 0.51369863 0.01141553 0.03424658 0.2739726 1.35844749 E,4 33 2
E,5 799992.52 2.10 0.20547945 0.0456621 0 0.1369863 0.20547945 2.39726027 0.0456621 0.55936073 0 0.03424658 0.1369863 1.49543379 E,5 18 4
D,2 427618.77 6.30 0.02283105 0.0456621 0 0.02283105 0.02283105 2.42009132 0.0456621 0.60502283 0 0.03424658 0.02283105 1.51826484 D,2 2 4
D,3 641428.16 3.78 0.0456621 0.2283105 0.0913242 0.07990868 0.0456621 2.46575342 0.2283105 0.83333333 0.0913242 0.12557078 0.07990868 1.59817352 D,3 4 20
D,4 855237.55 2.70 0.29680365 0.47945205 0.17123288 0.19406393 0.29680365 2.76255708 0.47945205 1.31278539 0.17123288 0.29680365 0.19406393 1.79223744 D,4 26 42
D,5 1069046.94 2.10 0.30821918 0.28538813 0.1826484 0.29680365 0.30821918 3.07077626 0.28538813 1.59817352 0.1826484 0.47945205 0.29680365 2.0890411 D,5 27 25
D,6 1282856.32 1.72 0.3196347 0.62785388 0.29680365 0.1826484 0.3196347 3.39041096 0.62785388 2.2260274 0.29680365 0.77625571 0.1826484 2.2716895 D,6 28 55
D,7 1496665.71 1.45 0.10273973 0.49086758 0.42237443 0.06849315 0.10273973 3.49315068 0.49086758 2.71689498 0.42237443 1.19863014 0.06849315 2.34018265 D,7 9 43
D,8 1710475.10 1.26 0.0913242 0.19406393 0.30821918 0.06849315 0.0913242 3.58447489 0.19406393 2.9109589 0.30821918 1.50684932 0.06849315 2.4086758 D,8 8 17

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2004 -Mark Twain State Park
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Frequency Distributions for Winds Frequency %
0001-0600 0601-1200 1201-1800 1801-2400



1201-1800 1801-2400
0 15
0 39
0 2
0 15
0 5
0 1
2 27
1 20
1 1
0 4
7 13

14 23
21 18
29 12
26 7
20 4

1201-1800 1801-2400
0 6
0 45
0 2
0 29
0 3
1 0
4 25
1 16
0 7
1 1
7 1

16 24
12 27
31 14
27 6
22 1

1201-1800 1801-2400
0 22
0 31
1 1
0 42
0 4
2 2
2 28
4 21
0 13
2 0

13 12
18 20
27 23
32 20
32 7
20 3



1201-1800 1801-2400
0 16
0 27
0 2
0 27
1 4
1 0
0 18
1 19
0 8
0 0
3 5

12 19
11 17
28 15
33 10
24 3

1201-1800 1801-2400
0 22
0 21
0 2
0 21
0 3
2 9
0 17
1 24
0 12
0 2
8 7

15 17
16 26
26 16
37 6
27 6



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 7879.57 3.89 0.2283105 0.05707763 0 0.23972603 0.2283105 0.2283105 0.05707763 0.05707763 0 0 0.23972603 0.23972603
F,2 15759.15 1.30 0.1826484 0 0 0.21689498 0.1826484 0.4109589 0 0.05707763 0 0 0.21689498 0.456621
E,1 19541.22 3.89 0.03424658 0 0 0.07990868 0.03424658 0.44520548 0 0.05707763 0 0 0.07990868 0.53652968
F,3 23638.72 0.78 0.2283105 0.01141553 0 0.33105023 0.2283105 0.67351598 0.01141553 0.06849315 0 0 0.33105023 0.86757991
E,2 39082.43 1.30 0.03424658 0.02283105 0.01141553 0.01141553 0.03424658 0.70776256 0.02283105 0.0913242 0.01141553 0.01141553 0.01141553 0.87899543
D,1 21414.75 3.89 0.0913242 0.0456621 0.0456621 0.05707763 0.0913242 0.79908676 0.0456621 0.1369863 0.0456621 0.05707763 0.05707763 0.93607306
E,3 58623.65 0.78 0.25114155 0.01141553 0.01141553 0.3196347 0.25114155 1.05022831 0.01141553 0.14840183 0.01141553 0.06849315 0.3196347 1.25570776
E,4 78164.87 0.56 0.29680365 0.07990868 0.02283105 0.23972603 0.29680365 1.34703196 0.07990868 0.2283105 0.02283105 0.0913242 0.23972603 1.49543379
E,5 97706.08 0.43 0.1369863 0.01141553 0.01141553 0.07990868 0.1369863 1.48401826 0.01141553 0.23972603 0.01141553 0.10273973 0.07990868 1.57534247
D,2 42829.50 1.30 0.02283105 0.0456621 0.05707763 0.02283105 0.02283105 1.50684932 0.0456621 0.28538813 0.05707763 0.15981735 0.02283105 1.59817352
D,3 64244.24 0.78 0.1369863 0.30821918 0.20547945 0.25114155 0.1369863 1.64383562 0.30821918 0.59360731 0.20547945 0.3652968 0.25114155 1.84931507
D,4 85658.99 0.56 0.19406393 0.37671233 0.42237443 0.2739726 0.19406393 1.83789954 0.37671233 0.97031963 0.42237443 0.78767123 0.2739726 2.12328767
D,5 107073.74 0.43 0.28538813 0.29680365 0.33105023 0.25114155 0.28538813 2.12328767 0.29680365 1.26712329 0.33105023 1.11872146 0.25114155 2.37442922
D,6 128488.49 0.35 0.1826484 0.39954338 0.42237443 0.29680365 0.1826484 2.30593607 0.39954338 1.66666667 0.42237443 1.54109589 0.29680365 2.67123288
D,7 149903.23 0.30 0.19406393 0.35388128 0.44520548 0.17123288 0.19406393 2.5 0.35388128 2.02054795 0.44520548 1.98630137 0.17123288 2.84246575
D,8 171317.98 0.26 0.20547945 0.25114155 0.2739726 0.21689498 0.20547945 2.70547945 0.25114155 2.2716895 0.2739726 2.26027397 0.21689498 3.05936073

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 7879.57 3.89 0.28538813 0.0913242 0 0.0913242 0.28538813 0.28538813 0.0913242 0.0913242 0 0 0.0913242 0.0913242
F,2 15759.15 1.30 0.49086758 0.05707763 0 0.3652968 0.49086758 0.77625571 0.05707763 0.14840183 0 0 0.3652968 0.456621
E,1 19541.22 3.89 0 0.0456621 0 0.02283105 0 0.77625571 0.0456621 0.19406393 0 0 0.02283105 0.47945205
F,3 23638.72 0.78 0.38812785 0.03424658 0 0.35388128 0.38812785 1.16438356 0.03424658 0.2283105 0 0 0.35388128 0.83333333
E,2 39082.43 1.30 0 0.01141553 0.02283105 0.06849315 0 1.16438356 0.01141553 0.23972603 0.02283105 0.02283105 0.06849315 0.90182648
D,1 21414.75 3.89 0 0 0 0.03424658 0 1.16438356 0 0.23972603 0 0.02283105 0.03424658 0.93607306
E,3 58623.65 0.78 0.20547945 0.0456621 0.01141553 0.3196347 0.20547945 1.36986301 0.0456621 0.28538813 0.01141553 0.03424658 0.3196347 1.25570776
E,4 78164.87 0.56 0.07990868 0.07990868 0.01141553 0.38812785 0.07990868 1.44977169 0.07990868 0.3652968 0.01141553 0.0456621 0.38812785 1.64383562
E,5 97706.08 0.43 0.15981735 0.01141553 0.01141553 0.14840183 0.15981735 1.60958904 0.01141553 0.37671233 0.01141553 0.05707763 0.14840183 1.79223744
D,2 42829.50 1.30 0 0.06849315 0 0.0456621 0 1.60958904 0.06849315 0.44520548 0 0.05707763 0.0456621 1.83789954
D,3 64244.24 0.78 0.14840183 0.1826484 0.15981735 0.20547945 0.14840183 1.75799087 0.1826484 0.62785388 0.15981735 0.21689498 0.20547945 2.043379
D,4 85658.99 0.56 0.20547945 0.2739726 0.3196347 0.1826484 0.20547945 1.96347032 0.2739726 0.90182648 0.3196347 0.53652968 0.1826484 2.2260274
D,5 107073.74 0.43 0.20547945 0.3196347 0.26255708 0.26255708 0.20547945 2.16894977 0.3196347 1.22146119 0.26255708 0.79908676 0.26255708 2.48858447
D,6 128488.49 0.35 0.28538813 0.38812785 0.59360731 0.38812785 0.28538813 2.4543379 0.38812785 1.60958904 0.59360731 1.39269406 0.38812785 2.87671233
D,7 149903.23 0.30 0.15981735 0.28538813 0.34246575 0.19406393 0.15981735 2.61415525 0.28538813 1.89497717 0.34246575 1.73515982 0.19406393 3.07077626
D,8 171317.98 0.26 0.07990868 0.19406393 0.46803653 0.15981735 0.07990868 2.69406393 0.19406393 2.0890411 0.46803653 2.20319635 0.15981735 3.23059361

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 7879.57 3.89 0.29680365 0.01141553 0 0.25114155 0.29680365 0.29680365 0.01141553 0.01141553 0 0 0.25114155 0.25114155
F,2 15759.15 1.30 0.3652968 0.05707763 0 0.14840183 0.3652968 0.66210046 0.05707763 0.06849315 0 0 0.14840183 0.39954338
E,1 19541.22 3.89 0.05707763 0.02283105 0.01141553 0.02283105 0.05707763 0.71917808 0.02283105 0.0913242 0.01141553 0.01141553 0.02283105 0.42237443
F,3 23638.72 0.78 0.23972603 0.02283105 0 0.17123288 0.23972603 0.95890411 0.02283105 0.11415525 0 0.01141553 0.17123288 0.59360731
E,2 39082.43 1.30 0.03424658 0.02283105 0 0.0456621 0.03424658 0.99315068 0.02283105 0.1369863 0 0.01141553 0.0456621 0.63926941
D,1 21414.75 3.89 0.02283105 0.05707763 0 0.03424658 0.02283105 1.01598174 0.05707763 0.19406393 0 0.01141553 0.03424658 0.67351598
E,3 58623.65 0.78 0.30821918 0.1369863 0.02283105 0.34246575 0.30821918 1.32420091 0.1369863 0.33105023 0.02283105 0.03424658 0.34246575 1.01598174
E,4 78164.87 0.56 0.17123288 0.0913242 0 0.14840183 0.17123288 1.49543379 0.0913242 0.42237443 0 0.03424658 0.14840183 1.16438356
E,5 97706.08 0.43 0.05707763 0.01141553 0.01141553 0.0913242 0.05707763 1.55251142 0.01141553 0.43378995 0.01141553 0.0456621 0.0913242 1.25570776
D,2 42829.50 1.30 0.03424658 0.06849315 0.01141553 0.05707763 0.03424658 1.58675799 0.06849315 0.50228311 0.01141553 0.05707763 0.05707763 1.31278539
D,3 64244.24 0.78 0.0913242 0.1826484 0.14840183 0.19406393 0.0913242 1.67808219 0.1826484 0.68493151 0.14840183 0.20547945 0.19406393 1.50684932
D,4 85658.99 0.56 0.20547945 0.38812785 0.33105023 0.2739726 0.20547945 1.88356164 0.38812785 1.07305936 0.33105023 0.53652968 0.2739726 1.78082192
D,5 107073.74 0.43 0.44520548 0.30821918 0.39954338 0.33105023 0.44520548 2.32876712 0.30821918 1.38127854 0.39954338 0.93607306 0.33105023 2.11187215
D,6 128488.49 0.35 0.29680365 0.3196347 0.47945205 0.29680365 0.29680365 2.62557078 0.3196347 1.70091324 0.47945205 1.41552511 0.29680365 2.4086758
D,7 149903.23 0.30 0.1826484 0.23972603 0.37671233 0.25114155 0.1826484 2.80821918 0.23972603 1.94063927 0.37671233 1.79223744 0.25114155 2.65981735
D,8 171317.98 0.26 0.06849315 0.26255708 0.28538813 0.1826484 0.06849315 2.87671233 0.26255708 2.20319635 0.28538813 2.07762557 0.1826484 2.84246575

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2002 - Mark Twain Boyhood Home
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2001 -Mark Twain Boyhood Home
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Table 3 Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2000 -Mark Twain Boyhood Home
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400



Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 7879.57 3.89 0.33105023 0.07990868 0 0.25114155 0.33105023 0.33105023 0.07990868 0.07990868 0 0 0.25114155 0.25114155
F,2 15759.15 1.30 0.21689498 0 0 0.21689498 0.21689498 0.54794521 0 0.07990868 0 0 0.21689498 0.46803653
E,1 19541.22 3.89 0.02283105 0.0456621 0 0.05707763 0.02283105 0.57077626 0.0456621 0.12557078 0 0 0.05707763 0.52511416
F,3 23638.72 0.78 0.21689498 0.0456621 0 0.17123288 0.21689498 0.78767123 0.0456621 0.17123288 0 0 0.17123288 0.69634703
E,2 39082.43 1.30 0.02283105 0.01141553 0.01141553 0.02283105 0.02283105 0.81050228 0.01141553 0.1826484 0.01141553 0.01141553 0.02283105 0.71917808
D,1 21414.75 3.89 0.01141553 0.02283105 0.02283105 0.05707763 0.01141553 0.82191781 0.02283105 0.20547945 0.02283105 0.03424658 0.05707763 0.77625571
E,3 58623.65 0.78 0.26255708 0.05707763 0.03424658 0.2739726 0.26255708 1.08447489 0.05707763 0.26255708 0.03424658 0.06849315 0.2739726 1.05022831
E,4 78164.87 0.56 0.23972603 0.06849315 0 0.25114155 0.23972603 1.32420091 0.06849315 0.33105023 0 0.06849315 0.25114155 1.30136986
E,5 97706.08 0.43 0.17123288 0.0456621 0.01141553 0.1369863 0.17123288 1.49543379 0.0456621 0.37671233 0.01141553 0.07990868 0.1369863 1.43835616
D,2 42829.50 1.30 0.0456621 0.05707763 0.01141553 0.03424658 0.0456621 1.54109589 0.05707763 0.43378995 0.01141553 0.0913242 0.03424658 1.47260274
D,3 64244.24 0.78 0.11415525 0.1369863 0.10273973 0.15981735 0.11415525 1.65525114 0.1369863 0.57077626 0.10273973 0.19406393 0.15981735 1.63242009
D,4 85658.99 0.56 0.21689498 0.23972603 0.26255708 0.35388128 0.21689498 1.87214612 0.23972603 0.81050228 0.26255708 0.456621 0.35388128 1.98630137
D,5 107073.74 0.43 0.25114155 0.42237443 0.44520548 0.43378995 0.25114155 2.12328767 0.42237443 1.23287671 0.44520548 0.90182648 0.43378995 2.42009132
D,6 128488.49 0.35 0.2739726 0.3652968 0.63926941 0.29680365 0.2739726 2.39726027 0.3652968 1.59817352 0.63926941 1.54109589 0.29680365 2.71689498
D,7 149903.23 0.30 0.33105023 0.456621 0.456621 0.3196347 0.33105023 2.7283105 0.456621 2.05479452 0.456621 1.99771689 0.3196347 3.03652968
D,8 171317.98 0.26 0.19406393 0.3196347 0.4109589 0.07990868 0.19406393 2.92237443 0.3196347 2.37442922 0.4109589 2.4086758 0.07990868 3.11643836

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Dispersion Condition σσσσy, σσσσz, u Transport Time
(Stability, Wind Speed) (Meters3/Second) (Hours to Arrive) 0001-0600 0601-1200 1201-1800 1801-2400

F,1 7879.57 3.89 0.28538813 0.02283105 0 0.3196347 0.28538813 0.28538813 0.02283105 0.02283105 0 0 0.3196347 0.3196347
F,2 15759.15 1.30 0.15981735 0.01141553 0 0.19406393 0.15981735 0.44520548 0.01141553 0.03424658 0 0 0.19406393 0.51369863
E,1 19541.22 3.89 0.01141553 0.01141553 0 0.06849315 0.01141553 0.456621 0.01141553 0.0456621 0 0 0.06849315 0.58219178
F,3 23638.72 0.78 0.11415525 0.02283105 0 0.25114155 0.11415525 0.57077626 0.02283105 0.06849315 0 0 0.25114155 0.83333333
E,2 39082.43 1.30 0.03424658 0 0.02283105 0.0456621 0.03424658 0.60502283 0 0.06849315 0.02283105 0.02283105 0.0456621 0.87899543
D,1 21414.75 3.89 0.01141553 0.01141553 0.0456621 0.07990868 0.01141553 0.61643836 0.01141553 0.07990868 0.0456621 0.06849315 0.07990868 0.95890411
E,3 58623.65 0.78 0.2739726 0.0456621 0 0.30821918 0.2739726 0.89041096 0.0456621 0.12557078 0 0.06849315 0.30821918 1.26712329
E,4 78164.87 0.56 0.25114155 0.03424658 0.01141553 0.35388128 0.25114155 1.14155251 0.03424658 0.15981735 0.01141553 0.07990868 0.35388128 1.62100457
E,5 97706.08 0.43 0.10273973 0.02283105 0 0.17123288 0.10273973 1.24429224 0.02283105 0.1826484 0 0.07990868 0.17123288 1.79223744
D,2 42829.50 1.30 0.03424658 0.03424658 0.02283105 0.14840183 0.03424658 1.27853881 0.03424658 0.21689498 0.02283105 0.10273973 0.14840183 1.94063927
D,3 64244.24 0.78 0.05707763 0.21689498 0.12557078 0.1826484 0.05707763 1.33561644 0.21689498 0.43378995 0.12557078 0.2283105 0.1826484 2.12328767
D,4 85658.99 0.56 0.15981735 0.2283105 0.4109589 0.28538813 0.15981735 1.49543379 0.2283105 0.66210046 0.4109589 0.63926941 0.28538813 2.4086758
D,5 107073.74 0.43 0.39954338 0.28538813 0.3652968 0.30821918 0.39954338 1.89497717 0.28538813 0.94748858 0.3652968 1.00456621 0.30821918 2.71689498
D,6 128488.49 0.35 0.25114155 0.29680365 0.46803653 0.28538813 0.25114155 2.14611872 0.29680365 1.24429224 0.46803653 1.47260274 0.28538813 3.00228311
D,7 149903.23 0.30 0.28538813 0.38812785 0.59360731 0.28538813 0.28538813 2.43150685 0.38812785 1.63242009 0.59360731 2.06621005 0.28538813 3.28767123
D,8 171317.98 0.26 0.1826484 0.2739726 0.2739726 0.1826484 0.1826484 2.61415525 0.2739726 1.90639269 0.2739726 2.34018265 0.1826484 3.47031963

*Not Included in Cummulative Frequency Because Transport Time > 12 Hours

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2004 -Mark Twain Boyhood Home
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400

Continental Cement Company-Wosrt Case Meteorological Conditions For Plume Visual Impact Calculations-2003 -Mark Twain Boyhood Home
Frequency Distributions for Winds Frequency %

0001-0600 0601-1200 1201-1800 1801-2400



(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 20 5 0 21
F,2 16 0 0 19
E,1 3 0 0 7
F,3 20 1 0 29
E,2 3 2 1 1
D,1 8 4 4 5
E,3 22 1 1 28
E,4 26 7 2 21
E,5 12 1 1 7
D,2 2 4 5 2
D,3 12 27 18 22
D,4 17 33 37 24
D,5 25 26 29 22
D,6 16 35 37 26
D,7 17 31 39 15
D,8 18 22 24 19

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 25 8 0 8
F,2 43 5 0 32
E,1 0 4 0 2
F,3 34 3 0 31
E,2 0 1 2 6
D,1 0 0 0 3
E,3 18 4 1 28
E,4 7 7 1 34
E,5 14 1 1 13
D,2 0 6 0 4
D,3 13 16 14 18
D,4 18 24 28 16
D,5 18 28 23 23
D,6 25 34 52 34
D,7 14 25 30 17
D,8 7 17 41 14

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 26 1 0 22
F,2 32 5 0 13
E,1 5 2 1 2
F,3 21 2 0 15
E,2 3 2 0 4
D,1 2 5 0 3
E,3 27 12 2 30
E,4 15 8 0 13
E,5 5 1 1 8
D,2 3 6 1 5
D,3 8 16 13 17
D,4 18 34 29 24
D,5 39 27 35 29
D,6 26 28 42 26
D,7 16 21 33 22
D,8 6 23 25 16



(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 29 7 0 22
F,2 19 0 0 19
E,1 2 4 0 5
F,3 19 4 0 15
E,2 2 1 1 2
D,1 1 2 2 5
E,3 23 5 3 24
E,4 21 6 0 22
E,5 15 4 1 12
D,2 4 5 1 3
D,3 10 12 9 14
D,4 19 21 23 31
D,5 22 37 39 38
D,6 24 32 56 26
D,7 29 40 40 28
D,8 17 28 36 7

(Stability, Wind Speed) 0001-0600 0601-1200 1201-1800 1801-2400
F,1 25 2 0 28
F,2 14 1 0 17
E,1 1 1 0 6
F,3 10 2 0 22
E,2 3 0 2 4
D,1 1 1 4 7
E,3 24 4 0 27
E,4 22 3 1 31
E,5 9 2 0 15
D,2 3 3 2 13
D,3 5 19 11 16
D,4 14 20 36 25
D,5 35 25 32 27
D,6 22 26 41 25
D,7 25 34 52 25
D,8 16 24 24 16



Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 13.4 84 2 5.582* 0.05 0.001
Sky 140 84 13.4 84 2 1.932 0.05 -0.026

Terrain 10 84 13.4 84 2 2.579* 0.05 0.027
Terrain 140 84 13.4 84 2 0.615 0.05 0.016

Crit Plume Crit Plume
Sky 10 20 8.8 149 2 7.002* 0.05 0.001
Sky 140 20 8.8 149 2 2.271* 0.05 -0.039

Terrain 10 1 1 168 2 5.783* 0.05 .071*
Terrain 140 1 1 168 2 1.515 0.05 .066*

Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 7 84 2.74 6.380* 0.05 0.001
Sky 140 84 7 84 2 2.265* 0.05 -0.028

Terrain 10 84 7 84 2 4.430* 0.05 0.036
Terrain 140 84 7 84 2 0.825 0.05 0.018

Crit Plume Crit Plume
Sky 10 25 5 144 2 8.399* 0.05 0.007
Sky 140 25 5 144 2 2.947* 0.05 -0.041

Terrain 10 2 1 167 2 12.596* 0.05 .149*
Terrain 140 2 1 167 2 2.842* 0.05 .116*

Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 34 84 2 3.411* 0.05 0.001
Sky 140 84 34 84 2 1.075 0.05 -0.02

Terrain 10 84 34 84 2 0.746 0.05 0.011
Terrain 140 84 34 84 2 0.195 0.05 0.008

Crit Plume Crit Plume
Sky 10 75 32.9 94 2 3.445* 0.05 0.001
Sky 140 75 32.9 94 2 1.086 0.05 -0.02

Terrain 10 55 30.4 114 2 0.872 0.05 0.013
Terrain 140 55 30.4 114 2 0.235 0.05 0.01

Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 9.2 84 2.39 5.190* 0.05 0.001
Sky 140 84 9.2 84 2 1.826 0.05 -0.023

Terrain 10 84 9.2 84 2 3.035* 0.05 0.028
Terrain 140 84 9.2 84 2 0.629 0.05 0.015

Crit Plume Crit Plume
Sky 10 15 5.4 154 2 7.939* 0.05 0.004
Sky 140 15 5.4 154 2 2.641* 0.05 -0.042

Inside Class I Area

Outside Class I Area

Inside Class I Area

Outside Class I Area

Upper Mississippi Conservation Area
Delta E Contrast

Inside Class I Area

Outside Class I Area

Mark Twain Lake and State Park
Delta E Contrast

Inside Class I Area

Outside Class I Area

Mark Twain Boyhood Home
Delta E Contrast

Table 7 Continental Cement-Level 2 VISCREEN Analysis
Hannibal Municipal Airport

Delta E Contrast



Terrain 10 1 1 167 2 8.433* 0.05 .104*
Terrain 140 1 1 167 2 2.008* 0.05 .088*

Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 9.6 84 3.78 3.012 0.06 0.001
Sky 140 84 9.6 84 2 1.058 0.06 -0.013

Terrain 10 84 9.6 84 2.92 1.72 0.06 0.016
Terrain 140 84 9.6 84 2 0.355 0.06 0.008

Crit Plume Crit Plume
Sky 10 10 4.6 159 2 5.555* 0.05 0.001
Sky 140 10 4.6 159 2 1.807 0.05 -0.03

Terrain 10 1 1 167 2 5.707* 0.05 .071*
Terrain 140 1 1 167 2 1.337 0.05 .059*

Inside Class I Area

Outside Class I Area

Edward Anderson/Ted Shanks Conservation Area
Delta E Contrast



Terrain 10 1 1 167 2 15.881* 0.05 .197*
Terrain 140 1 1 167 2 4.214* 0.05 .183*

Background Theta Azi Distance Alpha
Crit Plume Crit Plume

Sky 10 84 9.6 84 2.34 10.487* 0.05 0.015
Sky 140 84 9.6 84 2 3.753* 0.05 -.053*

Terrain 10 84 9.6 84 2 7.576* 0.05 .074*
Terrain 140 84 9.6 84 2 1.479 0.05 0.04

Crit Plume Crit Plume
Sky 10 135 12.2 34 2 14.788* 0.05 0.004
Sky 140 135 12.2 34 2 4.953* 0.05 -.078*

Terrain 10 1 1 167 2 15.108* 0.05 .187*
Terrain 140 1 1 167 2 4.020* 0.05 .175*

Inside Class I Area

Outside Class I Area

Edward Anderson/Ted Shanks Conservation Area
Delta E Contrast


